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@ A process to apply a belt band to the carcass of a radial tyre being worked, and tyre obtained by 
same process. 

@ In the described process a belt band (5) obtained by coupling two rubberized fabric strips (8, 9) laterally 
offset with respect to each other and exhibiting reinforcing cords (8a. 9a) disposed according to symmetrically 
cross-biased orientations, is wrapped on the carcass (2) of a tyre feeing worked (1) in one or more complete 
tums around the geometrical axis of the carcass. The end edges (5a, 5b) of the belt band (5), cut perpendicu- 
larly to the longitudinal extension thereof, are disposed in overiapping relation over a portion thereof ranging 
between 20 and 80 mm. In a tyre manufactured in accordance with the above process the belt band (5) wrapped 
around the carcass (2) in one or more complete tums, exhibits the respective rubt>erized fabric strips (8, 9) 
radially superposed in several layers and mutually offset in an alternate sequence. 
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The present invention relates to a process to apply a belt structure to the carcass of a radial tyre being 
worked, as well as to the tyre obtained by same process, said tyre being of the type comprising: a 
substantially toroidal carcass, a belt applied to the outer drcumferentiat extension of the carcass; two 
sidewalls mad of elastomeric material applied to the respective opposite sides of the carcass; and a tread 
5 band applied to the outer circumferential extension of the carcass, over said belt and joining the outer 
perimetrical edges of the sidewalls. 

In greater detail, the concerned process is adapted to be used in making tyres for heavy motor-vehicles 
such as. for example, earthwork machines, farm tractors and the like. 

It is known that for uses of the aboy/e type tyres of the schcalled radial type have been increasingly 
TO more adopted. In this type of tyres the ply or plies emptoyed in the carcass manufacture have the 
respective reinforcing cords disposed in planes containing the geometric axis of the tyre. 

In order to give the carcass the due stiffness in the longitudinal direction as well as good features as 
regards roadholding, the application of the so-caJted belt structure is provided along the outer circumferen- 
tial extension of the carcass and at a substantially middle position relative to the equatorial plane of the tyre 
IS being worked. 

This belt structure substantially consists of a plurality of radially superposed strips made of rubberized 
fabric, each of them having reinforcing cords disposed alongside one another according to an orientation 
slightly inclined to the equatorial plane of the tyre being worked and cross-biased to the reinforcing cords 
belonging to the overiying and/or underiying strip. 
20 Presentiy. for the application of the belt to the carcass tiie single strips of rubberized fabric are wrapped 
one at a time about the circumfere^ntial extension of the carcass so as to form a complete tum. At the end 
of the wrapping of each individual rublDerized fabric strip, the opposite ends thereof are provided to be 
joined together by mutual slight overlapping, after cutting them in the extension direction of the reinforcing 
cords. 

26 In addition the end junctions of the individual rubberized fabric strips must be carried out at different 
locations in the circumferential extension of the carcass. This expedient, which has been hitherto universally 
adopted in the field, aims at causing a homogeneous distribution of tiie different junctions on the 
circumferential carcass extension at the end of the work, for the purpose of a static and dynamic balancing 
of the tyre. 

30 In addition, in order to decrease the degree of discontinuity created by the radially overiapped and 
coincident edges of the individual strips which gives rise to structural unevenness and possible uridesired 
separations of the belt structure edges from the carcass, without at the same time reducing the belt 
sturdiness even in the critical area thereof, that is at said edges, tfie aibt^rized fabric strips are provided to 
be disposed laterally offset with respect to one another by groups of two. In other words, the first two strips 
35, of rubberized fabric applied to tiie carcass exactly in superposed relation witti respect to each other, are 
laterally offset relative to the two strips applied next. 

After the foregoing description, it Is apparent that the metiiods presentiy adopted for the manufacture of 
the belt involve an important use of man-power and long working times. 

This is due first of all to the fact that the strips forming the belt, owing to the orientation in the opposite 
40 ways of the cords in the adjacent strips, must be applied one at a time, and the end cutting and joining 
operations need to be repeated at each application. In this connection It is to be noted tiiat. when tyres for 
the above specified uses are to be made, the individual cutting and joining operations are made difficult by 
the fact that owing to the important width of the rubberized fabric strips and tiie reduced inclination angle 
(on the order of 30*) of tiie cords relative to the equatorial tyre plane, the end edges along which said 
45 cutting and joining operations must be canried out exhibit an important extension. 

Also the large diameter of the tyres being worked which brings about a high a'rcumferential extension of 
the carcass, contributes to making it difficult to execute accurate junctions. 

The object of the present invention is substantially to solve the problems of the known art by a process 
allowing tiie application of the belt structure to be can-ied out in a very quick and easy manner, while at ttie 
50 same time also improving the operating features of the obtained tyre. 

The foregoing and furtiier objects, that will become more apparent in the course of the following 
description are substantially attained by a process to apply a belt structure to the carcass of a tyre being 
worked, characterized in tiiat it comprises the following steps: coupling at least two strips of rubberized 
fabric, each exhibiting respective reinforcing cords oriented according to an angle of 20* to 30* relative to 
55 the longitudinal extension of tiie strip, so as to form at least a belt band in which the cords of said strips are 
oriented in a cross-biased manner, preferably symmetrically, said rubberized fabric strips being preferably 
offset with respect to one anotiien cutting the end edges of the belt band in a direction substantially 
perpendicular to its longitudinal extension so as to give the desired length to said band: wrapping the belt 

2 



-MSDOCIO: <EP_04S9507A2J_> 



t 



EP 0 459 507 A2 

band on the carcass according to at least a turn around the geometric axis thereof and at a substantially 
centred position with respect to the equatorial plane of the tyre being worked; overlapping the end edges of 
the b It band on each other. 

The tyre produced by the above process is charact rized in that its belt structure consists of at least a 

5 complete tum of the belt band, comprising at least two njbt>erized fabric strips coupled with each other 
preferably at laterally offset positions, each of which has the respective reinforcing cords oriented parallelly 
according to an angle of 15* to 27* relative to the equatorial plane of the tyre and cross-biased relative to 
the reinforcing cords belonging to the other strip, the end edges of said band being cut in a direction 
substantially parallel to the tyre axis. 

10 Further features and advantages will become more apparent from the detailed description of a preferred 
embodiment of a process to apply a belt structure to a carcass of a tyre being worked, and the tyre 
obtained by same process, in accordance with the present invention, given hereinafter by way of non- 
limiting example with reference to the accompanying drawings, in which the only figure Is a cut away 
perspective view of a tyre made in accordance with the invention, generally denoted by 1 . 

IS Tyre 1 . of the radial type, conventionally comprises a carcass 2 formed with at least a carcass ply 3 the 
side edges 3a of which are folded back around at least a pair of bead cores 4 each provided with an 
elastomeric filling 4a on the outer periphery thereof. 

The carcass ply 3 has respective reinforcing cords 3b each lying in a plane containing the geometric 
axis of the carcass 2. Applied to the circumferential extension of carcass 2, at a substantially centred 

20 position relative to the equatorial plane of tyre 1. is a belt structure (B) having the task of giving an 
appropriate stiffness to the carcass in a longitudinal direction. 

Still in known manner and therefore described only in short, tyre 1 further comprises two sidewalls 6 of 
elastomeric material applied to the opposite sides of the carcass 2 and a tread band 7 applied to the outer 
circumferential edge of carcass 2, over the belt structure, and joined to the outer perimetrical edges of the 

25 sidewalls 6. On a finished tyre tiie tread band 7 and sidewalls 6, as well as the elastomeric material present 
in known manner In the carcass 2 and the belt staucture (B), substantially fbnm a unitary txxJy. 

In accordance with the present invention, the application of the belt to the carcass 2 is carried out 
according to a process first providing the mutual coupling of at least two strips of rubberized fabric 8, 9 
preferably having the same width "L" and laterally offset from each otiier by an appropriate amount "A", so 

30 as to form a belt ''t>and" (5): preferably said amount A is in the range of 5 mm to 20 mm. 

Each of the rubberized fabric strips 8, 9 is essentially comprised of a pluralfty of reinforcing cords 8a, 
9a, of any appropriate textile or metallic material, preferably a textile material, rayon, nylon, aramide (Kevlar, 
a trademark, available from DuPont, in its best-known embodiment) or polyester fibers for example, which 
are disposed parallelly in side by side relation and mutually Interiaced by a layer of elastomeric material 

35 initially in a raw state. Preferably, when textile materials are used the reinforcing cords 8a, 9a of each strip 
8, 9 are distributed according to a closeness in the range of 70 to 120 cords per linear decimetre. 

The cords 8a, 9a of each strip 8, 9 are oriented according to an angle of 20* to 30* witii respect to the 
longitudinal extension of the strip, so as to give rise to an inclination, measured on tiie vulcanized tyre at 
the equatorial plane, of 15* to 27* , preferably 18* to 24* , relative to said plane. 

40 In addition, in the obtained band the cords 8a. 9a in the rubberized fabric strips 8, 9 are disposed 
according to cross-biased orientations, preferably symmetrically, as clearly shown in the figure. 

The previous coupling of the rubberized fabric strips 8. 9 can be achieved in ainy convenient manner, 
for example by making the strips pass t}etween two opposite rollers cornpressing them against each other 
so as to cause the mutual adhesion of the same due to the elastomeric material present therein. 

45 The belt band 5 thus obtained is subsequentiy wrapped on the carcass according to at least a tum 
about the geometrical axis Uiereof and at a sfubstantially centred position relative to the equatorial plane of 
the tyre being woriced. 

Together with the wrapping step, another step is provided which consists in cutting the belt band to the 

desired length. In an original manrier this step is carried out by cutting the end edges 5a, 5b of the belt 
50 band 5 in a direction greatiy angled to the lying direction of the cords and in particular substantially at right 

angles to the longitudinal extension of said band, tfiat is with a symmetric tolerance of 30* (+/- 15*) with 

respect to the strictiy perpendicular direction (90* ). 

In keeping with one aspect of the process of the invention, the cutting to size of the belt band 5 is 

carried out befor the execution of the wrapping step. 
55 Alternatively, if the belt band is continuously fed onto the carcass 2 during the wrapping, one end edge 

5a is cut before the wrapping step, whereas the second end edge 5b will be cut wh n the wrapping is over. 

It will be recognized that simultaneously with the cutting of the second end edge 5b, also the cutting of the 

first end edge belonging to the belt band to be applied next to a new tyre being worked will be obtained. 
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Preferably, as clearly viewed from fig. 1. the wrapping of the belt band 5 takes place according to at 
least two turns around the geometrical axis of carcass 2. so that the rubt>enzed fabric strips 8. 9 are 
disposed in a multi-lay red overlapping relation and laterally offset in an alternate sequence. 

At the nd of the application of the belt band 5, th_ end edges 5a. 5b thereof are mutually overiapped 
and said overlapping preferably extends over a portion of 20 mm to 80 mm. 

When the belt band application has been completed, the tyre manufacture goes on in known and 
conventional manner, that is the sidewalls 6 and tread band 7 are applied and then the vulcanization step 
occurs. 

It IS to be noted that ihe width "L" of the rubberized fabric stiips 8. 9, the amount "A" of the side 
staggering of the same, and the number of turns according to which the belt band 5 is wrapped around th 
carcass 2 are selected each time depending upon the type and sizes of the tyre to be achieved. In the 
connection a Table is reproduced hereinafter in which, by way of example only, the above specified 
constmction parameters relating to some radial tyres produced by the Applicant itself are shown. 



TABLE 







w 


Dc 


Do 


L 


A 


n 


Ex. 


1 


14.9 


24 


1058 


290 


10 


2 


Ex. 


2 


16.9 


34 


1364 


360 


10 


2 


Ex. 


3 


18.4 


38 


1507 


390 


12 
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In the above Table, columns denoted by "W". "Dc" and "Drh" respectively refer to the maximum cord 
width expressed in inches, the keying diameter expressed In Inches and the maximum diameter, expressed 
in millimetres, of the tyre carcass at the fc>eginning of the belt laying step- Column "n" indicates the number 
of turns according to which the beft band 5 is wrapped about tfie carcass 2. Columns L and A have already 
been discussed previously. 

It has been found that, independently of the construction paramaters of the manufactured tyre, the 
application of the belt band 5 according to the process of tiie invention enables an important time saving. 
More particularly, it is noted that the application of the belt band 5 of the Invention requires a time that is 
about four to six times lower than in the known art 

This is due to the fact that the application of several superposed layers of rubberized fabric strips 8, 9 
is carried out in a single step involving the wrapping around the carcass and the end cutting and joining. In 
addition, said cutting and joining operations are also facilitated by the fact that the cutting takes place 
almost perpendicularly to the longitudinal extension of the belt band 5. 

It has also been found that the tyres made In accordance with the invention do not exhibit a reduction of 
their performances as compared with ihe tyres of the known art On the contrary, different laboratory tests 
carried out by ttie Applicant itself have proved tiiat the tyres of the invention possess improved qualities as 
regards their lifetime and/or fatigue limit 

In greater detail, three tyres produced in accordance with Example 1 of the above Table liave been 
submitted to a conventional fatigue test of the indoor type. 

Assuming the average lifetime of conventional tyres to be equal to 100. all size and structural features 
being equal as well as the test conditions, the tyres of the invention have proved an average lifetime 7% 
longer than those of the known art Said indoor fatigue test has been cisuTied out by rotating the tyre, 
inflated to a pressure of 1.1 bar (the rated pressure in use is 1.6 bar), against the surface of a roller of a 
diameter of 1700 mm. rotating to a periphery speed of 30 km/h. the tyre being pressed against said roller 
by exerting a force of 1675 kg (the service load of the tyre is established to 1700 kg). 

The inflation pressure, load and test speed have been selected so as to constitute an overioad for the 
tyre structure included between 50% and 100% of tiie service load. 

Four tyres corresponding to Example 2 in the above Table having a service load equal to 2430 kg and 
a rated pressure of . 1.6 bar. submitted to an indoor fatigue test of tiie discussed type, at a pressure of 1.1 
bar and a load of 2395 kg respectively, have shown an average lifetime equal to 116, as usual consid ring 
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the average lifetim of conventional tyres equal to 100. 

Two tyres still corresponding to Example 2 in the abov Table hav been also submitted to an outdoor 
fatigue test, in which they have shown an average lifetime of 131. still considering the average lifetime of 
conventional tyres equal to 1 DO. 
5 The outdoor test has been carried out mounting the tyres on a vehicle running to a speed of 17 kg/h. 
The tyres, inflated to the rated service pressure of 1 .6 bar, have been also mounted so as to have a camber 
angle of 16* and have iDeen submitted to a load exceeding the maximum service load by 10%. 

In this case too the camber angle is selected so as to virtually increase the tyre overload until values 
included between 50% and 100% of the rated* load. 
10 it has also been detected that the geometrical eccentricity of the tyres of the invention is substantially 
equal to the eccentricity that can be found in tyres which are produced following the conventional technique 
providing the distribution of the different end junctions of the strips along the periphery extension of the 
camass. 

The possible (on the other hand not ascertained) slight dynamic unbalancing due to the presence of the 
IS overlap of ends 5a. 5b localized at a single point on the circumferential extension of the carcass 2, is of little 
importance since the tyres of the concerned type are always used at low operating speeds, generally not 
higher than 50 km/h. 

The present invention attains the intended purposes. 

Obviously modifications and variations can be made to the invention as conceived, ail of them falling 
20 within the scope of the inventive idea. 

Claims 

1. A process to apply a belt structure to the carcass of a radial tyre being worked, characterized in that it 
25 comprises the following steps: 

- coupling at least two strips of rubberized fabric (8, 9), each exhibiting respective reinforcing cords 
(8a, 9a) paralleily oriented according to an angle of 20* to 30* relative to the longitudinal 
extension of the strip, so as to form at least a belt band (5) in which the cords (a, 9a) of said 
strips (8, 9) are oriented in a cross-biased manner; 

30 " cutting the end edges (5a, 5b) of tiie t>elt band (5) in a direction substantially perpendicular to its 

longitudinal extension so as to gWe the desired length to said band (5); 

- wrapping the belt band (5) on the carcass (2) according to at least a turn around tiie geometric 
axis thereof and at a substantially centred position with respect to the equatorial plane of the tyre 
being worked; 

35 - overiapping the end edges (5a, 5b) of the belt band (5) oh each other. 

2. A process according to claim 1, characterized in that the strip band (S) wrapping takes place according 
to at least two turns around the geometrical axis of the carcass (2). 

40 3. A process according to claim 1, characterized in that the mutual overlapping of said end edges (5a, 5b) 
occurs according to an amount of 20 mm to 80 mm. 

4. A process according to claim 1, characterized in that the cutting of the end edges (5a, 5b) of tiie belt 
band (5) provides the following steps: 
45 - cutting a first end edge (5a) of the belt band (5) after said coupling st^. before the band is 

submitted to the wrapping step on the carcass (2); 

- cutting a second end edge (5b) of the belt band (5) after the latter has been wrapped around the 
carcass (2). 

50 5. A process according to claim 1, characterized In that the cuttirig of the end edges (5a, 5b) of the belt 
band (4) is cam'ed out after said coupling step and beiore said wrapping step. 

6. A tyre for motor-v hides according to the process of claim 1, compridng: 

- a substantially toroidal carcass (2); 

55 - a belt structure (B) applied to the outer drcumferentiaJ extension of the carcass (2); 

- two sidewalls (6) of elastomeric material applied to the respective opposite sides of the carcass 
(2): 

- a tread band (7) applied to the outer circumferential extension of the carcass (2) over said belt 
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staicture (B). and joining th outer perimeter edges of the sidewalls (6), 
characterized in that its beft structure (B) consists of at least a complete tum of a belt band (5), 
comprising at least two rubberized fabric strips (8, 9) coupled with each other, each of which has the 
respective reinforcfng cords {8a, 9a) oriented paraJIelly according to an angle of 15* to 27* with 
5 respect to the equatorial plane of the tyre (l) and cross-biased relative to the reinforcing cords 
belonging to the other strip, the end edges of said band being cut in a direction substantially parallel to 
the tyre axis. 

7. A tyre according to claim 6, characterized in that said belt band (5) Is wrapped on the carcass (2) 
10 according to at least two turns around the geometric axis of the tyre (1), said rubberized fabric strips (8, 
9) being superposed in several layers and individually offset with respect to one another according to 
an altemate sequence. 

a A tyre according to claim 6. characterized in that the end edges (5a. 5b) of the belt band (5) are 
fs overlapped over a portion in the range of 20 mm to 80 mm. 

9. A tyre according to claim 6, characterized in that said reinforcing cords (8a. 9a) of said rubberized 
fabric strips (8. 9) are cords of textile material. 

20 10. A tyre according to claim 9, characterized in that in each of said rubberized fabric strips (8. 9) said 
reinforcing cords {8a. 9a) are distributed according to a closeness in the range of 70 to 120 coixis per 
linear decimetre. 
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@ A process to apply a belt band to the carcass of a radial tyre being worked, and tyre obtained by 
same process. 
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® In the described process a belt band (5) ob- 
tained by coupling two rubberized fabric strips (8, 9) 
laterally offset with respect to each other and exhibit- 
ing reinforcing cords (da. 9a) disposed according to 
symmetrically cross-biased orientations, is wrapped 
on the carcass (2) of a tyre being worked (1 ) in one 
or more complete turns around the geometrical axis 
of the carcass. The end edges (5a, 5b) of the belt 
band (5), cut perpendiculariy to the longitudinal ex- 
tension thereof, are disposed in overlapping relation 
over a portion thereof ranging between 20 and 80 
mm. In a tyre manufactured in accordance with the 
above process the belt band (5) wrapped around the 
carcass (2) in one or more complete turns, exhibits 
the respective rubberized fabric strips (8, 9) radially 
superposed in several layers and mutually offset in 
an alternate sequence. 
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